The shape of red blood cells as a function of membrane potential and temperature.
It is well known that a pH shift of the outside medium from 5 to 9 produces a shape transformation of washed human red blood cells from stomatocytes to echinocytes in isotonic salt solutions. In addition, a stomatocytogenic effect is demonstrated here due to solutions of low ionic strength (below 70 mM). An analysis of the true cell state in these situations, proved by measurements of predicted volume changes, indicates a good correlation between transmembrane potential and cell shape. The fact that amphotericin B acts as echinocytogenic agent in low ionic strength medium at pH 7.4 but not at pH 5.1 underlines this explanation. Therefore, a transmembrane potential positive inside produces stomatocytes, slightly negative inside (below--10 mV), normocytes, and strongly negative, echinocytes. The temperature dependence of this process underlines the rigidity-pattern hypothesis of red blood cell shape (Glaser & Leitmannová, 1975, 1977).